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The Fujitsu MB40874 is 50 MSPS (Mega Sample Per Second) 4-bit Digital-
to-Analog Converter with Lock-up Table. The MB40874 is designed for
high-speed video application with video RAM. Look-Up Table (LUT) is
16-word 4-bit memory to store luminance data. Instead of changing video
RAM data, LUT data updating makes quick luminance change in mono-
chrome video application, and quick color change In color video application.

Resolution : 4 Bit
Linearity : +1/2L.SB CERAMIC PACKAGE
Operation Frequency : 50 MHz min. DIP-20C-CO1
Analog Output Voitage : 4.0V to 5.0V
Digital input TTL Compatible
Power Supply Voltage: +5V

Power Dissipation : 430mW typ.
20-pin Ceramic DIP [Suffix: -Z)

20-pin Plastic DIP (Suffix: -P)

PLASTIC PACKAGE
DIP-20P-M02

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit p=001 ~ 203 Veeo
Power supply voltage Vcea, -0.5to +7.0 \% Da[: 2 19 8] D1
veeo cks 18] po
Digital input voltage Vi -0.5to +7.0 \'s AoE 4 17 1 cs
Digital output voltage voz +5.5 \' A1E 5 TOP 16 :| RIW
VIEW
Storage Plastic TsTa -55 to +125 oc AZE 6 15 ul SYNC
Temperature Ceramic -85 to +150 A7 143 Veea
comp s 133 R REF
NOTE: Mraimum e e sadad. Functional operation Do be Bk o 128 out
T o e o e erouen raing Condnons o1 b0 1l acno

extended periods may affect device reliability.

This device contains circuitry to protect the inputs
against darnage due to high static voltages or alectric
fields. Howaver, it is advised that normat precautions
be taken to avoid application of any voltage higher
than maximum rated voltages 1o this high impedance
circuit.

Copyright© 1989 by FUJITSU LIMITED
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Fig. 1 - MB40874 BLOCK DIAGRAM
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MB40874

PIN DESCRIPTION

Pin No. | Pin Name Description

1,2,18,19] DO to D3 Data input/Output to read/write LUT data

3 CLK Clock Input for Digital-to-Analog Operation;
Operation Speed is dependent on this input. At the rising edge of this input, AD to A3, BLK, and
SYNC are latched, and converted signal outputs at OUT.

4to7 AO to A3 Address Input for LUT;
During displaying time, dot data from VRAM is input.
During display's flying line period, address is input in order to write or read the data of LUT.

8 COMP Terminal for phase compensation capacitance: Capacitance of 1 WF or more shouid be inserted
between COMP and A.GND.

] BLK Input to make OUT at blank level;
When BLK is at low level, OUT is at blank level. When BLK is at high levet, content of LUT is
converted and outputs at OUT.

10 A.GND Ground for Analog circuit
11 D.GND Ground for Digltal circuit
12 ouT Output of Digital-to-Analog converter;

Load resistance should be inserted between OUT and VcCA.

13 RREF Terminal for Reference Resistance;
Reference resistor should be inserted between RREF and VCCA.

15 SYN Clnput for exclusive-ORed Vertical/Horizontal synchroncus signal;
This input is used to obtain composite output. SYNC input should be input while BLK is at low level.

16 R/W Mode Switch for Read/Write of LUT
This input is effective when TS is at low level. When R/W is at high level, read mode is selected.
R/W is at low level, write mode is selected.

17 Cs Chip Select for LUT read/write mode
18 VccA Power Supply pin for analog circuit
20 veeD Power Supply pin for digital circuit

7-189



FUJITSU

MB40874

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Power supply voltage Vcca, Veeo 4.75 5.00 5.25 v
Output high current loH —400 A
Qutput low current loL 8 mA
CLK frequency foLk 50 MHZ
Phase compensation
capacltance Ccomp 1 RF
Operating temperature TA 4] 70 °C
ANALOG DC CHARACTERISTICS
(VcC = +5.0V15%, TA = 0°C to +70°C, unless otherwise noted.)
Value
Parameter Symbol Condition Unit
Min Typ Max

Resolution 4 bits
Linear devlation LE $1/2 LsB
WHITE level output voltage Vw Vceca-15 Vcca Vcca+1s mv
BLACK level output voitage Ve Vcca=5.000v 4,357 v
BLANK level output voltage VBLANK RREF=300() 4.286 v
SYNC level output voltage VsyNe Output Is 4,000 \'
DAC output voltage AVpAc pulied up 0.9 1.0 1.1 v
SYNC output voltage AVsyne to Vcea at 236 286 336 mv
BLANK output voitage AVBLANK 37.50 5 10(71mv}) 15 IRE*
GRAY output voltage AVGRAY 85 90(643mV) g5 IRE*

Note: * IRE
The ratio of a reflection signal composition (VaLANK to Vw) and a syncronous signal compaosition (VSYNC to VBLANK) is a
100:40 on EIA RS343A standard. 1/140 of the sum (Reflectlon signal composition and synchronous signal composition) Is
named 1IRE which Is used as unit of a reflection signal.
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ELECTRICAL CHARACTERISTICS (Continued)

DIGITAL DC CHARACTERISTICS
(VCee = +5.0V4+5%, TA-= 0°C to +70°C, unless otherwise noted.)

Value
Parameter Symbol Condition in Typ Max Unit
Input high voltage ViH 2.0 \
Input low voltage ViL 0.8 )\
Input cramp voltage Vic Voe=4,75V, l=-18mA -1.5 \%
Input high current hH Vees=5.28V | ViE7V 100 wA
Vi=2.7V 20 A
input low current L Veoe=5.25V  VI=0.4V -0.4 mA
Output high voltage VoH Vce=4.75V,  loH=—400pA | 2.7 3.4 v
Output low voltage VoL Vee=4.75V | loL=4mA 0.25 0.4 v
loL=8mA 0.35 0.5 v
Qutput leakage current los Vce=5.25V -20 -100 mA
Qutput current loz Vce=5,25V | Vo=2.4V 20 HA
Off condition (HI-Z) Vo=0.4V -20 nA
Power supply current lcc Vee=5.25V 120 mA
SWITCHING CHARACTERISTICS
Video Output
(Vce = +5.0V45%, TA = 0°C to +70°C, unless otherwise noted.)
Value
Parameter Symbol Unilt
Min Typ Max
CLK cycle time tolk 20 ns
CLK high puise width twCLK+ 7 ns
CLK low pulse width tweLk- 7 ns
Address, TLR, SYNC high pulse width twve 18 ns
Address, BLK, SYNC low pulse width twv- 18 ns
Address, BLK, SYNC setup time tsv 6 ns
Address, BLK, SYNC hold time tHv 3 ns
Propagation time tPD 25 ns
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ELECTRICAL CHARACTERISTICS (Continued)

SWITCHING CHARACTERISTICS (Continued)

LUT Access (Read)

(VcC = +5.0V45%, TA = 0°C to +70°C, unless otherwise noted.)

Value
Parameter Symbol Unit
Min Typ Max
CS pulse width low level time twesh 100 ns
R/W setup time tsRwR 10 ns
R/W hold time tHRWR 10 ns
BLK setup time tser 2xteLk+6 ns
BLK hold time tHBR teik+3 ns
Address setup time tsar 2xtcLk+6 ns
Address hold time tHAR tewk+3 ns
Data setup time toEN 50 ns
Data hold time tobis 15 50 ns
LUT Access (Write)
(VCcC = +5.0V+5%, TA = 0°C to +70°C, unless otherwise noted.)
Value
Parametar Symbol Unit
Min Typ Max
CS puise width low fevel time twesw 100 ns
RIW setup time tsRww 10 ns
R/W hold time tHRWW 10 ns
BLK setup time tsew 2xXtcLK+6 ns
BLK hoid time tHBW tcLk+3 ns
Address setup time tsaw 2xtcLk+6 ns
Address hold time tHAW tCLK+3 ns
Data setup time tsD 10 ns
Data hold time tHD 10 ns
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Fig. 2 — VIDEO OUTPUT TIMING DIAGRAM
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Fig. 3 — LUT ACCESS (READ) TIMING DIAGRAM
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Fig. 4 — LUT ACCESS (WRITE) TIMING DIAGRAM
twesw
cs . —
N————
tsRww tHRWW
L tsBw tHew
BLK ‘F ;l»‘
1 tsaw t HAW
AO to A3 % g(‘ —
tsp tHD
DO to D3 Input Data )__._—

7-193




Et

i

FUWITSU

WAGEGHUEANE  MB40874

BLK [SYNC | LuT DATA
H L HHHH
HHHL
HHLH
LLHL
LLLH
LLLL
L L .
L H ‘e

Fig. § — DAC OUTPUT VOLTAGE

(5.000V)
K3
643mVv
100IRE
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(BLANK} (4.286V)_“_
2B6mV
40IRE
(SYNC} —
(4.000V)

Note: * Don’t Care
Output Is pulled up to Vcca at 37.5().
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Fig. 6 — EXAMPLE OF MB40874 CONNECTION CIRCUIT
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Fig. 7 — APPLICATION INFORMATION

MB40874 x 3 —o— Vcc
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The above application Is an example of RGB system using 3 pcs of MB40874. The system allows user to simultaneously display
whole 4096 kind of color defined by the number of bit of LUT and D/A converter and promptly change color tone.
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PACKAGE DIMENSIONS

20-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-C01)

0°t015”

/)/

fr"l ] e T s U e N s A s B s B s SN | T
1 o
2‘335(0'64' -275_903
(&99+0.41)
-0.08 .300(7.62)TYP
3”+.014
G
+0.
(7.9075:75)
S8 [ GOV [ S (N S (R SAD R UM Ry S —T1T 7 03 _L__
950+050
-.010
(24131530 0101503
.050{1.27)MAX +0.10
‘—1 t-— 10.2573 08!
.200(5.08)MAX

‘ .134:.014

{3.40+0.36)
.100£.010 .032(0.81)
TYP

.032:.012

(2.54+0.25) (0.81£0.30)

.900(22.86)REF I +.005
.052+.010 018 " q03
L= M~ 10.13 Dimensions in
{1.32+0.25} (0.46t0.°8) inlches (millimeters)

©1988 FUJITSU LIMITED D20001S-3C
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PACKAGE DIMENSIONS (Continued)

0.20,

F‘_%-Wotﬁg?g(“-“io.ao’
moext L1 MMM MMl

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M02)

MAX ' TYP 0.46+0.08)

©1988 FUNTSU LIMITED D20003S-3¢

244+ 010
(6.2040.25)
\ O 300{7.62)
T Y
INDEX-2 PRV RY YRS E =szeks
034 912 050t 12 010+.002
— — 1025£0.05)
(0.86+930) (1.27+930
172(4.36) MAX
118(3.00) MIN
.050(1.27) .100(2.54) 0181.003 020(0.51) MIN

Dimensions. in
inches (millimeters)

7-198




